1,10-Distanna-cyclo-octadeca-2,8,11,17-tetrayne (1) is obtained in high yield from the reaction of 1,7-octadiyne (2) with bis(diethylamino)dimethyltin or 1,8-bis(trimethylstannyl)-1,7-octadiyne (3) with dimethyltin dichloride or-dibromide. The reaction of 1 with aminoand organoboron dihalides gives the non-cyclic alkynylboron halides 4 -6 by cleavage of all Sn-Cs bonds. 1 reacts with an excess of tin tetrachloride by ring cleavage and elimination of Me 2 SnCI 2 to 1,8-bis(trichlorostannyl)-1,7-octadiyne (7). If only one equivalent of SnCI 4 is used, a complex reaction mixture is formed, which contains various organotin halides including a compound (9) with intramolecular Sn-CI-Sn bridges. All products were characterized by 1 H, 11 B, ,3 C and 11 § Sn NMR, and the reactions were monitored by 119 Sn NMR.
Introduction
There is considerable interest in macrocyclic compounds containing various functionalities as part of the ring, including one or more C=C bonds [1] . Although numerous heterocyclic polyynes containing silicon as ring atoms have been prepared [2] [3] [4] , such compounds with one or more tin atoms in the ring are unknown except of some examples containing both silicon and tin which we have prepared recently [5] . In this work we report on the synthesis and NMR spectroscopic characterization of the cyclic tetrayne 1, and on first studies of its reactivity towards boron halides and tin tetrachloride.
Results and discussion 1. Synthesis
The cyclic tetrayne 1 can be prepared as shown in Scheme 1, analogous to the procedure published previously [5] . 1,7-octadiyne (2) reacts with diethylaminotrimethyltin [Scheme 1, step (a)] to give 3 in quantitative yield. According to Scheme 1, step (b), the reaction of 3 with dimethyltin dichloride or dibromide affords the cyclic tetrayne 1 if the trimethyltin halide is removed continuously. In both of the latter reactions about 10-20 % of non-characterized, insoluble polymeric material is formed together with 1. Alternatively, the reaction of 2 with bis(diethylamino)dimethyltin gives the desired product 1 in essentially quantitative yield without polymeric material [Scheme 1, step (c)]. 1 can be recrystallized from various solvents, but it is always obtained as a microcrystalline powder and not as single crystals. The proposed ring size of 1 is in agreement with cryoscopic molecular weight measurements in benzene solution and mass spectrometric data. 1 is a colorless solid, stable in dry air, and moderately soluble in solvents such as hexane, benzene, toluene and chloroform.
NMR data for the cyclic tetrayne 1, and of its precursor 3 are given in Table 1 . All NMR data support the proposed structures. Chemical shifts 6 13 C and 6 119 Sn as well as coupling constants J( 119 Sn, C) for 1 are very similar to the data for Me 2 Sn(CsCBu) 2 [6] . The changes in the NMR data for 1 as compared with 3 are also in the expected direction [7] , Therefore, it is concluded that there is no particular strain in the cyclic tetrayne 1. Especially the 5 119 Sn value should indicate such an influence which is not the case. 
2) Reaction of 1 with boron haiides and tin tetrachloride
Treatment of 1 with electrophiles should preferably lead to cleavage of the Sn-C= bond(s). The results of the reactions of 1 with three different boron haiides are summarized in Scheme 2. Independent of the stoichiometry, only ring-opening of 1 is observed, and all Sn-C= bonds are cleaved. Only few boranes bearing both alkynyl and halogen substituents have been described so far [5] , Similar to other examples of such alkynylboranes [5] , the boranes 4-6 cannot be isolated in pure state. Nevertheless, they can be generated in situ and should prove useful for the synthesis of new boranes. Table 2 lists NMR data for the non-cyclic alkynylboranes 4 -6. The δ 11 Β data for the alkynylboranes 4 -6 are not particularly helpful to decide on the composition and structure of the boranes since cyclic compounds with two alkynyl groups linked to boron would give similar data. The exchange reaction of 1 with tin tetrachloride was of particular interest with respect to the search for cyclic tetraynes bearing functional groups at the tin atom(s). The results are summarized in Scheme 3. If slightly more than 4 equivalents of SnCU are used, a clean reaction takes place and compound 7 is formed. 7 is not stable for prolonged time in solution, since SnCI 4 is slowly eliminated to give 8 and other condensation products. This process becomes dominant if SnCU is removed from the equilibrium mixture. 
JLJ.
Cl3SnCsC(CH 2 )4C=CSnCl 3 (7) 1,10-Distanna-Cyclo-Octadeca-2, 8, 11, If 1 reacts with only one equivalent of SnCU a complex reaction takes place. It is easy to identify Me 3 SnCI, Me 2 SnCI 2 and MeSnCI 3 by their typical 6 119 Sn data (Figure 3) . However there are more signals which are not readily assigned. One signal at 5 119 Sn -118 is accompanied by 17 Sn satellites (see expanded region in Figure 3 ) with an intensity corresponding to the presence of three equivalent tin atoms in the molecule. The structure of 9 with Sn-CI-Sn bridges is proposed on the basis of the 117 Sn satellites and the 5 119 Sn value which is shifted by ca. 100 ppm to lower frequency when compared with 6 119 Sn for nonassociated compounds of the type Me(CI)Sn(C|CR) 2 . The value of 2 J( 119 Sn, 117 Sn) = 55 Hz is in the same order of magnitude as observed for other Sn-CI-Sn bridges [9] . By adding SnCI 4 to this mixture, the equilibrium is shifted completely to 7 and Me 2 SnCI 2 .
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Experimental
All reactions and handling of compounds were carried out in an atmosphere of dry nitrogen or argon, observing precautions to exclude oxygen and moisture. Starting materials such as 1,7-octadiyne, Me 3 SnCI, Me 2 SnCI 2 , Me 2 SnBr 2 , n-BuLi in hexane (1.6 M) were obtained and used as commercial products; Me 3 SnNEt 2 [10] , Me 2 Sn(NEt 2 ) 2 [10] , and the boron halides Et 2 NBCI 2 [11], PhBCI 2 [12] , and C 6 HnBBr 2 [13] were prepared following the literature methods.
EI-MS (70 eV): VARIAN MAT CH7 with direct inlet ; FD MS VARIAN MAT 311 A. NMR spectra: 1 H, 11 B, X, and 119 Sn NMR by using JEOL EX 270, Bruker ARX 250, AC 300 or DRX 500 instruments, the latter three equipped with multinuclear units and variable temperature control; chemical shifts are given with respect to Me 4 Si 
1,8-Bis(trimethylstannyl)-1,7-octadiyne
(3). Diethylaminotrimethyltin (9.45 g; 40 mmol) was added to a solution of 1,7-octadiyne (2.12 g; 20 mmol) in 50 ml of hexane at room temperature within 1 h. After 20 h all volatile material was removed in vacuo and pure (> 98 % according to 1 H NMR) was left as a colorless oil which could not be distilled without decomposition. 1 Reactions of Λ with boron halides. After dissolving compound 1 (0.08 g; 1.6 mmol) in 0.6 ml of C 7 D 8 , the solution was cooled at -78 °C and four equivalents of the respective boron halide (Et 2 NBCI 2 , PhBCI 2 or C 6 HnBBr 2 ) were injected. The color of the reaction solutions turned immediately to brown, and first NMR spectra were measured at -50 °C which indicated that the reaction was complete for PhBCI 2 and C 6 HnBBr 2 under these conditions, whereas the reaction with Et 2 NBCI 2 required warming of the mixture to room temperature. All attempts at isolating the alkynylboranes 4-6 led to extensive decomposition. Reactions of 1 with tin tetrachloride. The same procedure as with boron halides was carried out for tin tetrachloride except for C 6 D 6 as solvent. Meaningful 119 Sn NMR spectra were recorded at room temperature (as shown in the Figures 2 and 3) . The attempt to remove the solvent led to oligomerisation by elimination of SnCI 4 . 7: 1 H NMR (250 MHz, C 6 D 6 ): δ 1 Η = 0.94 m, 4H (CH 2 -CH 2 ); 1.54 m, 4H (JCCH 2 ).
